A PERFORATED DECK MADE OUT OF A PLURALITY OF SEGMENTS 
BACKGROUND OF THE INVENTION 

This invention is directed to cylindrical, rotating 
thickening device , and f more particularly, to a perforated deck 
on such a cylindrical rotating thickening device. 

During operation, the perforated decking of a press roll 
must transfer the high loads generated at the nip between rolls 
and at the roll periphery to the main shell of the roll. 
Current technology uses shrink fitting or welding of continuous 
hoops of perforated decking to the shell, to transfer these 
loads from the cylindrical hoops of perforated deck plate to the 
main shell of the press roll. Since the cylindrical deck hoops 
are a continuous ring secured to the roll shell, it is very 
difficult to replace the deck without removing the roll from the 
machine. Further, removing such a deck, even when the roll is 
removed from the machine, is very costly. 

Twin roll presses have been used for many years to separate 
liquids and solids. In the pulp & paper industry, pulp slurry 
is separated into filtrate and pulp fibers. In the municipal 
waste industry, sludge is dewatered. In the agricultural and 
food processing industry, vegetable, fruit and grains are 
separated into juice and fiber. Twin roll presses consist of 
two press rolls that are cylindrical in shape and of any 
diameter and length. The press rolls are typically made of 
various metals. The surface of the press rolls includes a 
perforated deck to aid in the pressing and filtering process. 
In a pulp mill application, the press rolls are horizontally 
immersed, side-by-side, in pulp slurry contained in a 
pressurized vat. The rolls are counter rotating with respect to 
each other. As the periphery of the rolls rotates into the vat, 
a mat begins to form on the deck plate due to the drainage of 
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the liquid through the perforations in the deck plate. The mat 
continues to build and liquid continues to drain as it flows 
from the pressurized vat to the atmospheric channels inside the 
roll. The roll and pulp mat continue rotating to a nip formed 
by the two rolls where the pulp mat is squeezed to remove more 
of the remaining liquid. The dewatered pulp fibers are then 
doctored off the rolls and transferred out of the press vat by a 
conveyor. 

Typically, the press rolls include an axial core upon which 
there is an array of longitudinal extending spaced apart support 
ribs. These longitudinal ribs support a shell at the outer 
edges of the ribs. There are several designs of shells at this 
time. Typical shells are either of a heavy walled hollow 
cylinder with circumferential grooves, with radial holes, and 
lands, or of a series of individual ribs spaced apart to form 
spaces and lands. In both types of shell, it is the lands or 
ribs that support the perforated deck, and the grooves with 
holes or the spaces between the ribs, allow for the passage of 
the liquid to the interior of the press roll where it is then 
drained away. 

SUMMARY OF THE INVENTION 

This invention uses a new method to attach the deck plate 
to the roll, and to transfer the loads from the deck plate to 
the roll shell. This invention also allows for easier 
replacement of the deck, as well as permitting for replacement 
of the deck without removing the press roll from the roll press. 
It also allows for thermal expansion of each deck section. 

The replaceable perforated deck of this invention is an 
apparatus that is installed on the outside diameter of the press 
roll shell. It is used to aid in dewatering and filtering the 
slurry, be it pulp, sludge or agricultural products. It can be 
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used in up flowing presses or down flowing presses. The deck is 
made in longitudinal sections or segments that include a 
longitudinal bar or key that seats into a mating groove in the 
press roll shell. The longitudinal bar or key can be of various 
cross sections, i.e., square, round, rectangular, etc. The deck 
plate is relatively thin, and cannot itself handle the large 
loads placed on the press roll. The perforated deck bar can 
carry these loads without affecting the remainder of the plate. 

The main feature of this longitudinal deck is the bar 
section, that transfers the high tangential loads between the 
perforated deck plate to the edge of the ribs in the 
longitudinal grooves in the press roll shell. Because of this 
bar, longitudinal decks can be attached with fasteners or welds 
along the length of the deck to keep it in place. Individual 
deck sections can then be easily replaced with out removing the 
press rolls, which is a great advantage over the current 
technology. 

These longitudinal decks can be installed on new press 
rolls as well as retrofitted onto existing press rolls. 

More particularly, this invention provides a cylindrical 
rotating thickening device including an axial core, a plurality 
of longitudinally extending spaced apart support ribs extending 
radially from the axial core, and a shell surrounding the 
support ribs and supported thereon. The shell includes a 
plurality of longitudinally extending spaced apart grooves, and 
a perforated deck surrounding and supported on the shell. The 
deck includes a plurality of closely adjacent deck segments, and 
each deck segment includes a leading edge and a trailing edge. 
Each deck segment further includes an integral bar attached to 
the leading edge and received in the shell groove, and a 
plurality of fasteners for securing the bar to the shell. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic, cross sectional side view, of a 
twin roll press, showing on the left, the detail of a roll of 
this invention. 

Figure 2 is an enlarged, partial cross-sectional view of 
one of the press rolls of Figure 1. 

Figure 3 is an enlarged, partial cross-sectional view of 
part of the press roll of Figure 2. 

Figure 4 is an enlarged, partial cross-sectional view of 
the press roll of Figure 3, with several deck segments removed. 

Figure 5 is an enlarged, partial view of the press roll of 
Figure 4, illustrating the perforation hole pattern and size. 

Figure 6 is an enlarged, partial cross-sectional view of 
the press roll of Figure 3, illustrating how the shell groove, 
bar, deck segment leading edge and deck segment trailing edge 
interact. 

Before one embodiment of the invention is explained in 
detail, it is to be understood that the invention is not limited 
in its application to the details of the construction and the 
arrangements of components set forth in the following 
description or illustrated in the drawings. The invention is 
capable of other embodiments and of being practiced or being 
carried out in various ways. Also, it is to be understood that 
the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. Use of 
"including" and "comprising" and variations thereof as used 
herein is meant to encompass the items listed thereafter and 
equivalents thereof as well as additional items. Use of 
"consisting of" and variations thereof as used herein is meant 
to encompass only the items listed thereafter and equivalents 
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thereof. Further, it is to be understood that such terms as 
"forward", "rearward", "left", "right", "upward" and "downward", 
etc., are words of convenience in reference to the drawings and 
are not to be construed as limiting terms. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1 depicts a twin roll press 10 with two press rolls 
12 and 14. Although a roll press is depicted, this invention is 
equally applicable to other cylindrical rotating thickening 
devices, such as drum washers, including pressure washers and 
pulp sheet formers. Roll 12 is shown in cross-section, and roll 
14 only as a circular component; it is to be understood, 
however, that rolls 12 and 14 are identical, although in other 
embodiments (not shown), the rolls can be of different 
constructions. The rolls 12 and 14 are rotatably journalled in 
a housing 18. As viewed in Figure 1, the roll 12 rotates 
counterclockwise and the roll 14 rotates clockwise. 

At each side of the housing are pulp slurry inlet boxes 20. 
Also, mounted within the housing 18 are doctors 22 for 
extracting a pulp mat from the rolls 12 and 14 and guiding the 
mat to a conveyor 24. Cleaning showerheads 26 are disposed, in 
the housing 18, at a location just prior (with respect to the 
rotary direction of the rolls) to the inlet boxes 20. The press 
roll 12 also includes a steel shaft or core 28. A stainless 
steel shell or drum 32 is carried on the shaft 28 by means of 
sixteen (in this example) support ribs 34. 

Still more particularly, as illustrated in Figure 1, the 
invention provides the press roll 12, including the axial core 
28, and the longitudinally extending spaced apart support ribs 
34 that extend radially from the axial core 28. In still other 
embodiments (not shown), means other than the ribs 34 can be 
used to support the shell around the core. 
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The press roll 12 further includes the shell 32 that 
surrounds the support ribs and is supported thereon. As is 
conventional, the shell 32 is made up of a plurality of spaced 
apart rings 40 heat shrunk or welded onto the support ribs (best 
shown in Figure 4). In other embodiments (not shown), the shell 
32 can be a continuous cylinder including grooves and holes to 
permit the pulp liquid to pass through the shell and into the 
interior of the press roll. And although, in this preferred 
embodiment the press roll is shown used in an up flowing press, 
it can also be used in a down flowing press. 

Still more particularly, the shell 32 includes on its 
outer surface a plurality of longitudinally extending spaced- 
apart grooves 44 (the purpose of which will be apparent below), 
and the press roll 12 further includes a deck 50 surrounding and 
supported on the shell 32. The deck 50 is perforated with holes 
52. The deck 50 includes a plurality of deck segments 54, each 
deck segment 54 including a leading edge 58 and a trailing edge 
62, as best seen in Figure 3. 

The deck segments 54 are closely adjacent to each other in 
the shell circumferential direction, and serve to cover the 
entire shell 32 and form the surface that interacts with the 
pulp mat on the press roll 12. Preferably, each deck segment 54 
extends the entire length of the press roll 12, but each deck 
segment 54 can be made in further longitudinal segments if 
needed to aid in assembly of the deck 50. More particularly, as 
shown in Figures 2, 3 and 6, the trailing edge 62 of each deck 
segment 54 is held against the shell by its following deck 
segment leading edge 58. Still more particularly, the trailing 
edge 62 has a shelf 61 that is clamped under a lip 68 formed on 
the next deck segment leading edge. A sufficient gap is left 
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between the deck segment trailing edge and the next leading edge 
to permit for heat expansion of the deck segment. 

Each deck segment 54 further includes a bar 70 attached to 
the leading edge 58 and received in its respective shell groove 
44, and means for securing the leading edge 58 to the bar 70. 
The depth of each groove 44 is such that the groove permits each 
bar 70 to be recessed sufficiently to permit the deck segment 54 
to lie in contact with the shell 32. More particularly, in the 
preferred embodiment, the bar 70 is integral with the bar 
leading edge 58. In other less preferred embodiments (not 
shown), the bar can be attached to the leading edge by other 
means, such as by welding or by fasteners. 

The press roll 12 further includes means for securing the 
bar 70 to the shell 32. More particularly, as best shown in 
Figure 3, the leading edge 58 and bar 70 include mounting 
openings 74 therein for receiving a fastener 78. The fastener 
78 passes through the openings 74 and between the hoops 40 of 
the shell 32, and is secured to a clamping bar 80 inside the 
shell 32. When the shell is a solid cylinder (not shown), the 
fastener can be secured in a mounting hole in the shell, and the 
clamping bar can be omitted. In still other embodiments (not 
shown), each bar can be secured by welds. In the preferred 
embodiment, the bar 70 is rectangular in cross section, and each 
of the shell grooves 44 is rectangular in cross section. In 
other embodiments (not shown), other bar shapes, and 
corresponding groove shapes, can be used. 

Various other features and advantages of the invention will 
be apparent from the following claims. 
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